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Abstract
	The present study examined the longitudinal relations between prosociality and self-esteem. Participants were 386 (50.3% males) middle adolescents (Mage= 15.6) assessed over a 10-year period until they entered into young adulthood (Mage= 25.7). First, multivariate latent curve analysis indicated that the developmental increase of prosociality was positively related to the parallel increase of self-esteem. Second, an autoregressive cross-lagged model revealed that the direct effect of prosociality on self-esteem was statistically significant but essentially negligible. These findings corroborated from a long-term longitudinal perspective previous studies highlighting the positive correlation between the development of prosociality and self-esteem, and pointed out to the need for further investigating the relation between the two constructs. The theoretical and practical implications of these results are discussed.
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1. Introduction
	Prosociality refers to an individual's enduring tendencies to enact behaviors such as sharing, helping, and caring (Caprara, Alessandri, & Eisenberg, 2012; Eisenberg, Fabes, & Spinrad, 2006). Interestingly, research on prosociality highlighted that the benefits of helping others are not limited to the recipient of the "good action" but also extend to the actor. Indeed, prosociality has been posited among the more important factors fostering psychological adjustment, in particular during adolescence and young adulthood (e.g., Caprara & Steca, 2005; Eisenberg et al., 2006; Eisenberg & Morris, 2004). Findings demonstrated that prosocial adolescents perform better at school (e.g. Caprara, Barbaranelli, Pastorelli, Bandura, & Zimbardo, 2000), are less at risk of internalizing and externalizing problems (e.g., Bandura, Pastorelli, Barbaranelli, & Caprara, 1999), and have better peer relationships compared with less prosocial adolescents (e.g., Markiewicz, Doyle, & Brendgen, 2001). 
	Among the array of beneficial effects of behaving prosocially for the actor, some scholars focused their attention on self-esteem (e.g., Eisenberg et al., 2006; Johnson, Beebe, Mortimer, & Snyder, 1998; Laible, Carlo, & Roesch, 2004; Leary & MacDonald, 2003). This is particularly relevant, since self-esteem (i.e., the degree to which people judge themselves as worthy of value, Rosenberg 1965) has been widely recognized as one of the most relevant indicators of well-adjustment in adolescence and young adulthood (e.g., Erol & Orth, 2011; Orth, Robins, & Roberts, 2008). Possessing a robust self-esteem in these developmental periods has been related to lower levels of aggressive behavior (e.g., Donnellan, Trzesniewski, Robins, Moffitt & Caspi, 2004), depression (e.g., Orth et al., 2008), drug and alcohol consumption (Baumeister, Campbell, Kruegger, & Vohs, 2003; Leary & MacDonald, 2003), and better physical health (e.g., Trzesniewski et al., 2006) and relationship satisfaction (Harter, 2003). Thus, due to its relevance, considerable attention has been devoted to an analysis of the determinants of self-worth (e.g., Erol & Orth, 2011; Harter, 2003). In the present study, we focused on prosociality (e.g., Eisenberg et al., 2006; Laible et al., 2004) and analyzed its relation with self-esteem during the transition from adolescence to young adulthood in light of the relevance for individuals' well-adjustment of possessing a positive self-esteem during this developmental phase (e.g., Harter, 2003; Orth et al., 2008; Robins & Trzesniewski, 2005). In order to offer a more compelling picture of the association between prosociality and self-esteem, we employed two types of analyses which helped us to understand (1) to which extent the developmental trajectories of both variables are correlated (i.e., latent curve model, LCM) and (2) the likely direction of influences between constructs (i.e., autoregressive cross-lagged model, ARC).
1.1. Prosociality and Self-esteem
	Interestingly, the positive link between prosociality and self-esteem has mainly been highlighted by studies investigating the effect of volunteerism on youths' self-regard (e.g., Johnson et al., 1998; Yates & Youniss, 1996). The common result of these studies was that young volunteers reported a high level of self-esteem. As discussed by Brown, Hoye, and Nicholson (2012), it is likely that volunteers experience high self-regard because helping others enhances their perception of being competent and helpful as well as their sense of social connectedness, which in turn can enhance their self-regard. Moreover, it is likely that the high social skills of prosocial individuals can facilitate prosocial people to be involved in positive and rewarding social relationships by eliciting closeness, warmth, and supportiveness (Caprara & Steca, 2005). Having high quality relationships, in turn, can contribute to individuals' self-worth by enhancing their perception of being accepted and valued by others (e.g., Harter, 2003; Leary & Baumeister, 2000). 
	Yet, since greater attention has mainly been paid to investigating volunteerism (i.e., a specific prosocial behavior enacted in an organized context), the relation between self-esteem and the individuals' general tendency to behave prosocially during daily life deserves further investigation (Weinstein & Ryan, 2010). Indeed, it is important to note that although all volunteers are likely to be prosocial individuals, not all prosocial individuals volunteer. Therefore, it seems necessary to replicate these findings in a sample of youths and adolescents by using measures of prosociality that are not uniquely limited to volunteerism. In this regard, most of the available studies used cross-sectional research designs to empirically ascertain the conceptual links between prosociality and self-esteem (e.g., Laible et al., 2004). 
To our knowledge, the few works focusing on prosociality and self-esteem from a longitudinal perspective mainly rested on a short time span (e.g., Le, Impett, Kogan, Webster, & Cheng, 2012; Weinstein & Ryan, 2010). For instance, Le et al. (2012) reported that communally oriented people (i.e., people assigning great value to the welfare of others) tended to experience a greater sense of self-worth over the course of four weeks through the activation of positive emotions related to caring for others. Weinstein and Ryan (2010) found that autonomous motivation to help (i.e., the tendency to enact those prosocial acts that are experienced as free and self-initiated) predicted increased self-esteem over 14 days through the satisfaction of participants' needs of competence, autonomy, and relatedness. However, the age group of the two samples (participants were mainly university students 18 years or older) and the daily diary method used in both studies (well suited to investigate short-term effects) did not allow these results to be completely generalized to adolescents' transition into adulthood, or to analyze the long-term effects of prosociality on self-esteem. 
	Based on the above arguments, the main scopes of the present study were (a) to expand previous studies on volunteerism by using a general measure of prosociality and (b) to investigate the longitudinal relations between prosociality and self-esteem by adopting a long-term longitudinal perspective such as the transition from middle adolescence to young adulthood. In line with the aforementioned theoretical arguments, we expected prosociality to significantly predict self-esteem, and a significant positive association between change rates of prosociality and self-esteem. With regard to the shape of latent trajectories, recent studies have shown that both prosociality (e.g., Luengo Kanacri, Pastorelli, Eisenberg, Zuffianò, & Caprara, 2013) and self-esteem (e.g., Erol & Orth, 2011) tend to increase from middle\late adolescence to early adulthood. Accordingly, we expected that both constructs should increase in this period. Although, to the best of our knowledge, no previous studies have investigated the joint development of prosociality and self-esteem, we presumed that the two developments are positively correlated. Indeed, as stated earlier, one could hypothesize that prosociality may promote supportive social environments in which individuals feel valued and accepted, thereby sustaining a positive self-esteem development (Harter, 2003).
	Although our focus was on the effect of prosociality on self-esteem, we did not exclude the reverse path in our analysis. Indeed, in accordance with Eisenberg et al. (2006) and Leary and MacDonald (2003), just like any other social conduct, prosocial behavior needs adequate motivational resources to be acted properly, and high level of self-esteem could lead individuals to feel more "motivationally equipped" to help others. Finally, in order to control for the possible moderation effect of gender (e.g., Laible et al., 2004), we conducted our analyses by using a multi-group approach for sex. 
2. Method
2.1. Participants and Design
	The current study included 386 participants (50.3% males) from Genzano, a community near Rome, who were from families involved in an ongoing longitudinal study that started in 1989. The families of Genzano matched the national socio-economic profile of Italian society across the years in which the study was performed (ISTAT, 2002). Approximately 14% of the families were in professional or managerial ranks, 25% were merchants or operators of other businesses, 31% were skilled workers, 29% were unskilled workers, and 1% were retired. We used five time-points (over a 10-year period) to model the relations between prosociality and self-esteem: Time 1 (T1) was in 1998, Time 2 (T2) was in 2000, Time 3 (T3) was in 2002,Ttime 4 (T4) was in 2004, and Time 5 (T5) was in 2008. Participants' mean age was 15.6 (SD= 0.58) at T1 and 25.7 at T5 (SD= 0.57).
2.2. Missing Data Analyses
	Participation rate was high from T1 to T2 (79%), and from T1 to T3 (77%), but decreased from T1 to T4 (55%), and from T1 to T5 (38%). The attrition was mainly due to the unavailability of individuals to take part in the later phases of the study or, in some cases, their relocation from the area of Genzano. Analyses of variance reported that the missing participants at T5 did not significantly differ from their counterparts on self-esteem and prosociality level in the previous assessment, nor did the groups differ in the covariance matrices as indicated by the Box-M test for homogeneity of covariance matrices. Of note, our data met the strict assumption of missing completely at random (MCAR) as the Little's test (1988) was not statistically significant χ2(78)= 93.99, p =.11 (i.e. the missingness on one variable was unrelated to the other measured or unmeasured variables, Enders, 2010). The assumption of MCAR allowed unbiased full information maximum-likelihood estimates of missing data in the analyses (Enders, 2010). LCMs and ARCs were implemented in Mplus 7 (Muthén & Muthén, 2012). 
2.3. Procedures
	Self-esteem and prosociality measures were collected in the classroom from T1 to T3. In this phase, parental informed consent and approval from school councils were obtained for the participants. At T4 and at T5, participants received the questionnaire after being contacted by phone. They also received a small payment. The participants returned the questionnaires and informed consent forms to researchers during specifically scheduled meetings in a school in Genzano.
2.4. Measures
2.4.1. Prosociality
	Participants rated their prosociality on a 16-item scale (1= never/almost never true to 5= almost always/always true) that assesses the degree of engagement in actions aimed at sharing, helping, taking care of others' needs, and empathizing with their feelings (e.g., "I try to help others" and "I try to console people who are sad"; Caprara, Steca, Zelli, & Capanna, 2005). Researchers have found a moderately high correlation (r =.44) between self- and other-ratings on this prosociality scale, further supporting its validity (Caprara et al., 2012). Alpha coefficients were .93 (T1), .92 (T2), .93 (T3), .94 (T4), and .94 (T5).    
2.4.2. Self-esteem
	To assess self-esteem, we used the 10-item Rosenberg (1965) self-esteem scale. This scale measures the extent to which participants feel they possess good qualities and have achieved personal success (e.g., "I feel that I have a number of good qualities"). Each item is scored on a 4-point scale (from 1= strongly disagree to 4= strongly agree). Alpha coefficients were .85 (T1), .87 (T2), .87 (T3), .86 (T4), and .83 (T5).
3. Results
3.1. Descriptive Statistics
	Overall, prosociality and self-esteem reported mean-level increases over time and showed positive cross-sectional and longitudinal correlations. Furthermore, the constructs proved to have a high\moderate rank-order stability across time (Table 1).
3.2. Developmental Trajectories of Prosociality and Self-Esteem
	We identified the developmental trajectories of prosociality and self-esteem by adopting a LCM framework (Bollen & Curran, 2006) in which latent growth factors captured the development of a construct by using the means of the observed variables at each time-point. 1 We first modeled the development of prosociality and self-esteem separately (i.e., univariate LCM, see Supplementary Material). Then, once we identified the best fitting models for each construct, we analyzed their development simultaneously (i.e., multivariate LCM) to evaluate to which extent the trajectories of the two variables were correlated.  In order to establish the best fitting LCM, the chi-square difference test for nested models was used (Δχ2). The Δχ2 was also used to detect gender differences in the parameters by comparing the constrained model (with the parameters constrained to equality across sex) with the unconstrained model (with the parameters freely estimated across sex). A non-statistically significant Δχ2 indicated that the two models were statistically equivalent (Kline, 2010). As χ2 statistic was sensitive to sample size such that a statistically significant result was easily produced, we also considered comparative-fit-index (CFI) and Tucker-Lewis-index (TLI) >.90, and root-mean-square-error-of-approximation (RMSEA) value <.08 with 90% confidence interval (CI) as indicators of acceptable model’s fit (Kline, 2010). 
	Univariate LCMs indicated that for both males and females prosocial development increased linearly over time, whereas a quadratic increase model produced the best fitting LCM for self-esteem (see Supplementary Material). For self-esteem, only the variance of the quadratic component was significant (p <.01), indicating variability on the acceleration\deceleration rates among individuals (see Supplementary Material). In terms of initial levels, females started higher than males in prosociality, but were lower than males on self-esteem. Next, we estimated a multivariate LCM (see Figure 1) where we examined the relation between growth processes through the covariances of growth factors of prosociality (i.e., the intercept and linear slope) and self-esteem (the intercept, linear, and quadratic slope). In order to avoid excessive multicollinearity among growth factors, we centered the slopes of prosociality and self-esteem (i.e., the intercepts represented the level at T3). Of note, the Δχ2 did not reveal the moderation effect of gender. The multivariate LCM where covariances among latent growth factors were constrained to equality across sex (i.e., constrained model) χ2(87) = 104.01, p = .10, CFI= .98, TLI= .98, RMSEA= .03 (90%CI .00─.05) did not differ from the unconstrained model (i.e., Δχ2(6)= 4.93, p =.56) with freely estimated parameters. Importantly, the two linear slope factors were positively correlated (r = .29, p ≤.05). Males and females with steeper increases in prosociality tended to have steeper increases in the linear growth of self-esteem (see Figure 1). 
3.3. ARC Model
An ARC model with maximum-likelihood estimation of the parameters was implemented to analyze the direction of the effects between the constructs (Cole & Maxwell, 2003). In order to deal with measurement error, all the variables included in the model were posited as single indicator latent variables by estimating the error terms from reliabilities (Kline, 2010). The possible moderation effect of sex was assessed by imposing equal unstandardized paths between sexes. The plausibility of these equality constraints was examined with the Δχ2 (i.e., constrained model vs. the unconstrained model). The same criteria for LCM were used to evaluate the model fit of ARC. 
	The ARC sex-time constrained model (Figure 2), in which the parameters were constrained to equality over time and across sex, reported a good fit to the data χ2(84)= 135.25, p< .01, CFI= .94, TLI= .94, RMSEA= .06 (90% CI .04─.07), and was not statistically different from the unconstrained model Δχ2(36)= 44.30, p= .16 with freely estimated parameters. In particular, in the ARC sex-time constrained model the equality of the unstandardized estimates of (a) the autoregressive paths (e.g., SET1→SET2= SET2→SET3 and so forth) and (b) the cross-lagged paths (e.g., PROT1→SET2= PROT2→SET3 and so forth) reflected an unchanging relation structure over time (Cole & Maxwell, 2003). In other words, there were no differences related to specific ages or the fact that the last time-lag (i.e., from T4 to T5) was twice as long as than the previous ones. In this model the autoregressive coefficients were all statistically significant (p < .01) and attested to a high stability of prosociality (Mean β ≈ .64) and self-esteem (Mean β ≈ .71). The cross-lagged paths revealed that the prediction of self-esteem by prosociality over time was positive and statistically significant (p ≤.05). However, the size of the effect was essentially negligible (Mean β ≈ .06). The opposite cross-lagged paths, from self-esteem to prosociality, were not statistical significant.
4. Discussion 
	According to Robins and Trzesniewski (2005), there is a strong need to identify psychological variables positively associated with self-esteem development across adolescence and adulthood. Some previous studies highlighted the possible role of prosociality in predicting adolescents' perception of self-worth. Nevertheless, these studies mainly focused on a specific prosocial behavior (i.e., volunteerism) or were limited to cross-sectional designs (e.g., Laible et al., 2004) or short time spans (e.g., Weinstein & Ryan, 2010). Accordingly, we expanded these studies by adopting a long-term perspective (i.e., from middle-adolescence to young adulthood) and by using a comprehensive measure of prosociality that reflects the general tendency to enact helping, caring, and sharing behaviors. Of note, in order to obtain more robust information, we analyzed the longitudinal relations between prosociality and self-esteem both from a mean-level change and rank-order perspective by using two sophisticated data analysis techniques (i.e., LCM and ARC, respectively).
	Results from LCM analyses revealed that the developmental increase in prosociality over time was moderately related (r = .29) to the parallel increase in self-esteem. From a developmental perspective, this result could be explained by considering the relevance of positive social bonds for self-esteem (Harter, 2003). Since the transition into young adulthood is a phase characterized by several challenges that can simultaneously enhance and undermine individuals' perception of being competent and valuable (e.g., independent living, labor market entrance, parenthood, etc.; Arnett, 2000), prosocial individuals are likely to have a high self-esteem because they are surrounded by a supportive social environment (e.g., friends, family, etc.) that can help them to sustain a positive image of themselves (Caprara & Steca, 2005, Harter; 2003). In addition, we used ARC models to test the direction of the effects between prosociality and self-esteem. We found that prosociality positively predicted later self-esteem at each time point (while controlling for its high stability over time). Yet, it must be noted that this effect was very small in size (i.e., Mean β ≈ .06), albeit statistically significant (p ≤.05), suggesting a trivial direct effect of prosociality on self-esteem. Therefore, from a practical perspective, one must be cautious in considering prosociality as a direct predictor of self-worth. Other intervening variables like experiencing positive affect (i.e., Le et al., 2012) and/or feeling socially accepted by significant others (Harter, 2003; Leary & Baumeister, 2000) could account for the effect of prosociality on self-esteem. Future long-term longitudinal studies should consider the role of these variables in their analyses. 	In addition, whereas Thoits and Hewitt (2001) found the effect of self-esteem on volunteerism to be significant in a sample of adult individuals, our findings did not support the influence of self-esteem on prosociality during the transition from middle-adolescence to young adulthood. This inconsistency could be due to several factors, such as the different age group in Thoits and Hewitt (2001)'s study (participants were 25 years or older). Indeed, it is possible that the general evaluation of self-worth could predict prosociality only during adulthood, when self-perceptions are more integrated within a coherent self-portrait. Therefore, adults with high global self-esteem may behave prosocially in order to maintain a general positive image of their Self. In addition, we cannot exclude that the level of abstractness of the constructs (volunteerism vs. general prosociality) may also account for this inconsistency. In this regard, one may argue that a broad tendency to habitually perform prosocial actions does not necessarily require a strong sense of self-worth. Conversely, possessing high self-esteem may predict the specific volunteering behavior by sustaining the motivational and affective commitment necessary to persevere in the intention to volunteer (e.g., consistent dedication of one's own free time to volunteer, capacity to appropriately cope with emergency and highly emotional situations, etc.).
In spite of a number of strengths, we acknowledge some limitations of the present study. First of all, we recognize that the sole use of self-report measures of the constructs of interest could limit the validity of our conclusions. Although self-reports are likely to be reliable sources of information about self-esteem and prosociality (especially after childhood, Luengo Kanacri et al., 2013), future studies should replicate these findings by using different evaluators (e.g., parents, peers, teachers). However, we are confident that our measure of prosociality can be representative of prosocial behaviors effectively enacted by individuals, since it correlated with other-report assessments of prosocial behavior (Caprara et al., 2012). Another limitation could be the sole use of a global measure of self-esteem. In this regard, future studies should consider including more specific manifestations of self-esteem related to domains usually associated with prosociality such as the interpersonal sphere (Caprara & Steca, 2005) and academic success (Caprara et al., 2000). Moreover, although we are confident that the self-esteem scale used mainly captures healthy self-regard (see Donnellan et al., 2004), future studies should model self-worth development while controlling for undesirable sides of self-esteem like narcissism. A final limitation might be represented by the high attrition rate of the participants during young adulthood. This data should be interpreted in the context of an extensive longitudinal study which covered ten years during an important transitional developmental phase characterized by several demographic and subjective challenges (Arnett, 2000). Participants were enrolled in our study when they had just entered high-school and were followed until they were close to receiving a university degree, or already active in the labor market. Most of them dropped out from the study simply because they moved to another city or became uninterested in our project. This fact was reflected by the lack of selective attrition in our data, a condition commonly recommended to validate longitudinal studies. 
	Despite these limitations, we believe that this study can contribute significantly to the literature. In particular, the moderate positive correlation between the developmental increases of prosociality and self-esteem may be of interest to practitioners working on programs aimed at promoting a robust sense of self-worth among youths. However, since the direct effect of prosociality on self-esteem was essentially negligible, our data also indicates that future interventions aimed at sustaining youths' self-esteem should not rely exclusively on the promotion of prosociality. From a practical perspective, the inclusion of program components related to the enhancement of social acceptance (Harter, 2003) and/or to the management of emotions (Le et al., 2012) may be efficacious complementary strategies to affect self-esteem. 

Footnote
 1 Longitudinal measurement invariance was evaluated before we computed our models. The results revealed that partial scalar invariance (Kline, 2010) could be retained for prosociality and self-esteem. A detailed technical report is available upon request to the first author.   
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Table 1
Descriptive Statistics and Correlations 
Variables	Males	Females	1	2	3	4	5	6	7	8	9	10
1. EST T1	3.43 (0.45) 	3.14 (0.50)	─	.57**	.52**	.58**	.41**	.21**	.09	.16†	.04	.07
2. EST T2	3.37 (0.45)	3.14 (0.54)	.35**	─	.72**	.63**	.44**	.02	.06	.08	.01	-.01
3. EST T3	3.32 (0.50)	3.19 (0.50)	.32**	.59**	─	.62**	.49**	.03	.12	.18*	-.01	-.04
4. EST T4	3.33 (0.48)	3.28 (0.49)	.26*	.39**	.53**	─	.55**	.11	.10	.09	.05	.10
5. EST T5	3.35 (0.51)	3.29 (0.46)	.32*	.36**	.42**	.66**	─	.06	.13	.17	.15	.19†
6. PRO T1	3.35 (0.66)	3.76 (0.60)	.21**	.27**	.23**	.27**	.04	─	.56**	.42**	.41**	.44**
7. PRO T2	3.46 (0.60)	3.82 (0.55)	.11	.30**	.27**	.28**	.14	.62**	─	.48**	.40**	.56**
8. PRO T3	3.38 (0.60)	3.82 (0.58)	.08	.17*	.19*	.24*	.19	.47**	.52**	─	.59**	.58**
9. PRO T4	3.55 (0.64)	3.85 (0.60)	.29**	.32**	.22**	.38**	.26*	.43**	.60**	.46**	─	.75**
10. PRO T5	3.58 (0.64)	3.94 (0.63)	.03	.16	.24†	.16	.28*	.24†	.39**	.39**	.56**	─
Note. Means and standard deviations (in parentheses). Correlations are reported separately for sex (correlations for males are below the main diagonal). EST = Self-esteem, PRO = Prosociality. †p <.10, *p ≤.05, **p <.01.

Figure Captions

Figure 1. Multivariate LCM 
Note. Correlations, means (M), and variances (S2) are reported separately for males and females (in parentheses). Dotted lines represent non-significant correlations (p > .05). EST = Self-esteem; PRO = Prosociality. *p ≤ .05;  **p < .01.

Figure 2. ARC Sex-Time Constrained Model 
Note. All the reported parameters are standardized and reported separately for males and females (in parentheses). Standardized coefficients could differ across sex as the unstandardized parameters have been fixed to equality. Dotted lines represent non statistically significant paths (p >.05). EST = Self-esteem; PRO = Prosociality. *p ≤ .05;  **p < .01.
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